BATTERY
ULTRACHARGER

Keith Leitner and Robert Prew

Universityofldaho

College of Engineering



GOAL:

To create a device that can gather enough energy in two minutes or less that can
then charge a cell phone. This product is intended for travelers who are short on
time and need to recharge their devices.

DESIGN SPECIFICATIONS:

* Must fit in a carry-on luggage.
* Charge in two minutes or less
* Hold enough charge to charge a cellphone
* Deliver that charge without damaging devices
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GANTT CHART
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Proof of Concept Construction _
Testing of Concept [ ]
PCB Construction
Cevelop Packaging for Final Product
Detziled Design Review
Final Design Construction
Snapshot Day #2
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Snapshot Day #3

Final Report
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SUPER CAPACITOR BANK

 Maxwell Super Caps
e 350Faradsat2.7V

* 2 in parallel with 33 () resistor
« 700F

 Ten in series
« T0Fand330Q at27V

Joules = %VZ*C
25.515 Kilojoules

71.088 WattHr

Goal of 11 WattHr




SUPER CAPACITOR BANK
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CAPACITOR BANK TESTING

File Control View Window File Control View Window
u single bScan Mode: Auto ~ | Source: Channel 1 N Single bScan Mode: Auto ~ | Source: Channel 1 ~ Condition:  Rising

Ready €2 C3|C4 8000 samples at 6.666 Hz | 2016-04-21 12:46:43.619 Ready | €2 | C3|C4 8000 samples at 6.666 Hz | 2016-04-21 13:11:12.335

S N CHARGING THE BANK [ N R

Charge time was
around 3 -4 minutes
at 6 Amps.
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CAPACITOR BANK TO PHONE

» Step down stored charge to 5 volts
* 5 volts to USB to phone




CHARGING A PHONE

Eile Control View Window
N Single b Scan Mode: Auto > Source: Channel 1 ~ Condition: | Falling

=

e

Ready | €2 |C3 | C4 | 8000 samples at 2.666 Hz | 2016-04-21 05:56:48.334
T

Time

Position:

Base:

0s

5 min/div

Add Channel
Channel 1
Offset: ov
Range: 4 v/div

Channel 2
Offset: ov
Range: 4 de{
| | channel 3

Channel 4

25 min
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AC TO DC TO CAPACITOR BANK

* Full Wave Bridge Rectifier
« 120VAC @ 60Hz=>169VDC
* 169V passes through Mosfet
* Acts as a switch
« Activated by the Isolated Gate Driver
* Passes through Inductors




MICROCONTROLLER AND GATE DRIVER

vold loop() |

voltagel nalogBRead (inputcd)
voltage? nalogRead (inputl) ;

e voltagew voltagel;
{110 > woltagel) |
digitalWrite {output, HIGH):

glaze if (voltagel > 110){

S

digitalWrite {output, LOW):

while {(voltagew > 80) {

voltagew = analogBead(inputl) - analogRead{inputl);
digitelWrite {cutput, LOW):
1
}
ffelse if (woltagel > 2.8) ]
JFfdigitalWrite (output, LOW);

-

digitalWrite {output, LOW):
1
Serial.println{voltagel):
delav (500} ;
}
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PREVIOUS DESIGN PROBLEM

 Buck Converter
* To high of a Gate Voltage
 Isolated Gate Driver
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DC CONVERTER

« Power MOSFET
e Nmos
e Pmos

« Converter
e Buck
 Boost
e Cuk

DRAIN

SOURCE SOURCE

P-channel MOSFET(PMOS) N-channel MOSFET(NMOS)
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SOLUTIONS TO PROBLEM®S
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RE-CAP:

WORKING

* Supercapacitor bank does charge

* Buck converter will drop voltage down to a constant 5V

* Rectifier converts the AC input voltage to DC

* Microcontroller can read the voltage from the H-bridge and output signal to
switch the Mosfet

* Op-amp jumps up microcontroller output to be handled by the Isolated
Gate Driver

NEEDS WORK
* Mosfet is not supplied the required Gate voltage to act as a switch

» Isolated Gate Driver is not be performing correctly when sending voltage
to the Mosfet’s Gate
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